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INTRODUCTION. 


This bulletin presents a summary of data obtained relative to the 
effect of cultural methods upon crop production in the Great Plains 
area. Six department bulletins have recently been published by 
the Office of Dry-Land Agriculture, dealing largely with this subject. 
In these are treated separately the effect of cultural methods upon 
the production of spring wheat, of oats, of corn, of barley, and of 
corn, milo, and kafir, and one deals with the effects of the time of 
plowing. The experimental results are presented in these bulletins in 
much greater detail than is possible in the present bulletin, and the 
reader is referred to them for the details of these investigations! 

The investigations upon which these conclusions are based were 
conducted at 14 field stations, located at Moccasin and Huntley, 
Mont.; Williston, Dickinson, Hettinger, and Edgeley, N. Dak.; Belle 
Fourche, S. Dak.; North Platte and Scottsbluff, Nebr.; Akron, Colo.; 
Hays and Garden City, Kans.; and Amarillo and Dalhart, Tex. 


1 See bulletins of the United States Department of Agriculture bearing numbers and titles as follows: 
No. 214, “‘Spring wheat in the Great Plains area: Relation of cultural methods to production.”’? No. 218, 
“‘Oats in the Great Plains area: Relation of cultural methods to production.” No. 219, “‘Cornin the Great 
Plains area: Relation of cultural methods to production.”’? No. 222, ‘Barley in the Great Plains area: 
Relation of cultural methods to production.”” No. 242, “Corn, milo, and kafir in the southern Great Plains 
area: Relation of cultural methods to production.’’ No, 253, “The effect of different times of plowing 
small-grain stubble in eastern Colorado.” 

Note.—This bulletin is intended for all who are interested in the agricultural possibilities of the Great 
Plains area. 
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The Great Plaims area to which the conclusions in this bulletin 
apply is shown by the map (fig. 1). The dots show the locations of 
the 14 field stations mentioned. The eastern boundary of the aréa 
is the ninety-eighth meridian and the western boundary is the 5,000- 
foot contour along the eastern foothills of the Rocky Mountains. 
The altitude along 
the eastern boundary 
ranges from approxi- 
mately 1,000 feet in 
the southeastern por- 
tion to 1,400 in the - 
northeastern. The 
average altitude of 


= tod iia the southern portion 
¢ te aario ne is higher than that of 


cee | the northern. The 
ion length of the area 
AT wompn PoaTTE {| from north to south 
is about 1,000 miles 

ee : and the width from 
OT ctoober : | east to west about 

i : 400 miles. The area 
contains, therefore, 
about 400,000 square 
miles. 

The period of time 
covered by the inves- 
tigations at the sey- 
eral stations ranges 
from two to eight 
years. The aggre-_ 
gate of the years at 
all thesestations is 80. 
The average number 


Fig. 1.—Sketch map of the Great Plains area, which includes parts of the separate plats 
of ten States and consists of about 400,000 square miles of territory. doen ie: 
Its western boundary is indicated by the 5,000-foot contour. The use eac year 1s 
location of each field station within the area is shown by a dot | 900. The number 


Ce eee of moisture determi- 
vations made at all the stations during the entire period is approxi- 
mately 91,000. 

The work has been conducted in cooperation with the State agri- 
cultural experiment stations in Montana, North Dakota, Nebraska, 
and Kansas, and with the Biophysical Laboratory, the Office of 
Western Irrigation Agriculture, and the Office of Cereal Investiga- 
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tions of the Bureau of Plant Industry. The entire scientific staff of 
the Office of Dry-Land Agriculture, numbering about 30 men, has 
participated in the details of the field work and the preparation of 
the data for publication. The investigations have also had the benefit 
of the counsel and advice of the scientists connected with the various 
cooperating offices and State agricultural experiment stations. 


CLIMATIC FEATURES OF THE GREAT PLAINS. 


The climate of the Great Plains has been classified as semiarid. It 
may be better to say that it is variable. Oneseason may have almost 
humid and another almost arid conditions. The mean annual pre- 
cipitation is relatively low. Years of relatively high precipitation 
may be followed by years of relatively low precipitation. Other 
climatic factors usually correspond with the rainfall. In a year of 
relatively high rainfall there will be a lower rate of evaporation and 
higher humidity than in a year of low rainfall. 

Another climatic factor of much importance in crop production 
on the Plains is the distribution of the rainfall. This is probably 
more important in crop production than the amount of annual rain- 
fall. <A relatively low rainfall, properly distributed, may produce 
a crop where a much higher rainfall, unfavorably distributed, may 
accompany a crop failure. 


TasLE I.—Annual and seasonal precipitaiion and seasonal evaporation at fourteen 
stations in the Great Plains area.! 


Precipitation (inches) °. 


Seasonal evaporation. 


Alti- | 
Aton. pide Annual, | Seasonal. oe ae 
(feet) 2.| 
Mini- | Maxi- | Aver- | Mini- | Maxi- | Aver- | Mini- | Maxi- | Aver- 
mum. | mum./{ age. | mum. | mum.| age. | mum. | mum. | age. 
Judith Basin.......- A, 228 14, $6 23.78 18. 06 7.04 17. 21 9.34 | 22.012 | 29.353 24, 491 
MAWITIULCY/ciicfs 2 Sc stein 3,000] 11.92} 11.92] 11.92 5.92 6. 02 5.97 | 23.754 | 24.214 | 23.984 
Wallistonse) 2 33.2 1,875 10. 28 18. 99 14. 84 4.75 14. 49 9.66 | 20. 422 | 26.877 24. 216 
DIekIMSON: 2s), eek: 2,543 | 11.93 | 21.22} 16,69 6.85 | 16.28 9.79 | 20.673 | 25.745] 23.919 
Edgeley.........-.-- 1, 468 11. 94 21.95 16.71 7.85 14. 98 10.11 ; 18. 663 | 24. 893 21. 866 
efiineen. es 4. 2, 253 12.72 15. 68 14, 20 8. 92 12. 47 10.36 | 21. 539 | 28. 239 24. 639 
Belle Fourche. .-...-. 2,950 6. 64 17.73 13.11 4.08 9.78 6.90 | 26. 472 | 33.750 28. 794 
Scottsbluff........-. 3, 950 13.77 18. 51 16. 14 2. 53 8. 52 4.69 | 23.804 | 29. 381 26. 081 
North Platte.......- 3,000 11.18 23.01 18.05 6. 85 12. 66 9.45 | 28.445 | 38.168 32. 359 
PANT OTR sie 4,600 14.51 22. 46 18. 28 6. 42 13. 86 9.02 | 26.064 | 35. 654 31. 420 
TVS eee UL a 2,050 15. 59 27.89 21.30 8.18 17.97 11.17 | 30. 625 | 44. 373 35. 790 
Carden City. EVES St Bra 2,900 11.82 23. 58 18. 54 2.79 14, 43 8.65 | 34.325 | 43.510 38. 185 
Walharh fee eis: 4,000 13. 69 16.35 15.11 5.09 9.85 8.01 | 35. 459 | 41. 748 38. 988 
melo HAO Hae 3, 676 10. 69 27.80 18. 28 6.17 11.38 °.13 | 33.804 | 42.076 36. 724 


1 The years covered are the same as for the data shown in the tables for the several stations. 

2 The altitude given is for the field where the work was done and is based in most cases on that of the 
nearest town. 

3 The records of annual precipitation for 1914 are not included. The records of seasonal precipitation 
and evaporation for 1914 are included for all stations, being figured from May 1 to Sept. 1. Evaporation 
measurements are made from afree water surface, in a tank sunk into the soil to almost its full depth. The 


water surface is kept about level with the surface of the ground. z 
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Table I gives the maximum, minimum, and average annual pre- 
cipitation and the seasonal maximum, mimimum, and average pre- 
cipitation and evaporation of the Great Plaims area. By seasonal is 
meant the period between the TES time of seeding and the average 
time of harvest. 

Seasonal variations in climatic factors have been found in these 
investigations to be more. important in determining crop production 
than have differences in methods of tillage. This is shown by the fact 
that at some stations in some years climatic conditions have been such 
that all methods have resulted in practical failures of the crops. In 
other years all methods have given fair returns. 

Figure 2 shows the earliest and latest dates of the last killing frost 
in the spring, the earliest and latest dates of tne first killing frost in 


MAR APR MAY JONE JULY AUG. SEPT. OCT. WOW 

ee 
wuoiTH 6AsIN|\..4_.\12.| eee ZL ATT RTE TL ae «: ihe, Sele 
Yaz ig ee EN | eae __ |. LL Lp pTLA ETAT LIED -f oe sake 19 
WILLISTON ttt 4 Se BY ZG LAT LAAT LLBLLT..\ -. \—_ a oe Rees Wan 2 oo 
OIGKINSON aes ees oer {LLL TL TALLER as i 4228 
EDGELEV Eodense wera litres iehifzn LLL. 1 \ ee. ee: | 13 8 
METTINGER ee eee ia (Zine ie 4 
nErEroURC VA | | aa TILT. Nobels 7&. 
SCOTTSELUEF Sa el ee ACAI IATL TEU TIEL ZRII Ll eeaes eX 
ose ee ie a set = ne Le ape 408 
AKRON L| Saat fe SI os TILT TIA DY LL Tl fe Le as — I tel vk 
HAYS a --}.-- 12 LATTA TIX LT AL IATL a ee co 25 
GARDEN CITY |___1- (|_| LLL LBE LTA LLL LLG LTTE LEX TIX TN rd Ss ee z0~ 
paeee oO OS | eae TITTLE LLL ZL ZI ZL... ae a = 
AMARILLO i : ae (2 poe ee 28S fn i = ES 23 

1 


Fig. 2.—Diagram showing the average frost-free periods and the earliest and the latest dates at 
which the last killing frost in the spring and the first killing frost in the fall has occurred at four- 
teen stations in the Great Plains area. : 


the fall, and the average length of the frost-free period at each station. 
Each hatched horizontal bar represents the period between the aver- 
age dates of the last killing frost in the spring and the first killing 
frost in the fall. The number of days in the average frost-free 
period for the station is shown in the figures above the bar. The 
solid-line curve at the leit shows the earliest date at which the frost- 
free period has begun. The broken-line curve at the left represents 
the latest date at which the last killing frost of the spring has occurred. 
The solid-line curve at the right represents the earliest date and the 
broken-line curve at the right the latest date at which the first killing 
frost of the fall has occurred. 

This diagram shows clearly the increase in the length of the frost- 
free period from the north to the south. Theshortest average period 
is 100 days, at Hettinger, and the longest 194 days, at Amarillo. The 
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length of the period free from frost is more important in the produc- 
tion of corn than in the production of small gram. Young corn being 
easily injured by frost, planting must be delayed until there is little 
further danger from this source. Where the season is short, the crop 
may be caught by frost in the fall. This necessitates the use of short- 
season varieties in a portion of the Great Plains area. 


SOILS OF THE GREAT PLAINS. 


As would naturally be expected in so extensive an area, the soils 
of the Great Plains present a great diversity; but as it is only that 
portion of the area which is adapted to dry farming with which these 
studies deal, all of the alluvial bottoms, the sand hills, the ‘“‘bad lands,”’ 
and the rough, broken, and mountamous portions are eliminated. 
This elimination greatly reduces the diversity of soil types to 
be considered. The 14 field stations already mentioned were 
located with a view to having each of them on soil representative 
of extensive areas. It is believed, therefore, that the soils of these 
stations represent nearly all of the important soil types to be found 
in the strictly dry-farming portions of the Great Plains. The con- 
clusions drawn from experiments conducted at these 14 stations, 
therefore, should apply to the Great Plains area as a whole, and those 
from individual stations, or from groups of stations, to extensive sub- 
divisions of the area. 

Space here will not permit of a detailed discussion of the soils at 
each station. Brief descriptions of the soils at these stations are 
given in a bulletin recently published.t 


CROPS AND CULTURAL METHODS. 


The principal crops under investigation are spring wheat, winter 
wheat, oats, barley, corn, milo, and kafir. The methods of soil 
preparation include fali plowing, spring plowing, disking corn stub- 
ble, subsoiling, green manuring, and summer tillage, and listing for 
small grain, corn, milo, and kafir. Detailed descriptions of these 
various methods are given in the publications cited on page 1. 


RESULTS OF METHODS TESTED WITH VARIOUS CROPS. 


In this bulletin a table will be presented for each of the crops con- 
sidered, the results for milo and kafir being combined in one table. 
- The first part of each table shows the average yields obtained at 
each station by each method under trial. It also shows the number 
of years and total number of plats used in obtaining the average. In 
the case of the small grains only, the method of seed-bed preparation 


1 Bulletin U. S. Dept. of Agriculture No. 214, entitled “Spring Wheat in the Great Plains area: 
Relation of cultural methods to production,” 43 p., 1915. 
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is considered, without reference to the previous crop. In the tables 
for corn, milo, and kafir, the tables show the effect of the previous 
crop, as well as the effect of the method. Under the headings, “Fall 
plowed,” “‘Spring plowed,” and ‘‘Green manured’’ in the tables for 
the small grains are shown the average yields obtained from ground 
so prepared following several different crops, usually wheat, oats, 
barley, or corn. The disked land has been chiefly corn land. List- 
ing and subsoiling have been done on land continuously devoted to 
the crop for which results are presented. Thesecond part of the table 
shows the comparative profit or loss resultmg from growing each 
crop by the various methods under study. The profits and losses 
are based on the average yields shown in the first part of the table. 

The method of computing the cost of production and of valuing 
the crop has been shown in detail in the publication previously cited.1 
The cost is based on a land rental of $1.60 per acre and an average 
wage of $2 per day for a man and $1 per day for a horse. With this 
wage as a basis, the labor cost is computed on the average amount of 
work required by each method under trial. The cost of production 
as computed is not offered as. being absolute for any locality, either 
in amount or cost of labor required, but is given as-a working basis 
for the comparison of the results from different methods of prepara- 


tion. 
SPRING WHEAT. 


The results with spring wheat are summarized in Table II. In 
the first part of the tabie are brought together for each station the 
average yields as grouped for this study under different methods of 
preparation. In the second part of the table the profit or loss in 
dollars and cents per acre for the average crop for each method is 
shown. This digest is based on the yield data presented in the 
first part of the same table. 

When fall plowing followmg corn, oats, and wheat is averaged 
together and compared with spring plowing following the same crops, 
the average yields from each of the two methods at 11 of the 14 sta- 
tions show no material difference for the years averaged. At only 
three stations—Scottsbluff, Akron, and Hays—are the average dif- 
ferences greater than 1 bushel per acre. At Hays the advantage is 
with fall plowing and at the other two stations with spring plowing. 
At most stations the advantage of one method over the other depends 
chiefly upon the season. The effect of different times of plowing 
small grain stubble has been treated in detail in a separate publica- 
tion. The small difference in the cost of the two methods makes 
relative profits and losses from them follow closely the differences in 
yields. 


1U.S. Dept. of Agriculture Bulletin No. 214, entitled “‘Spring Wheat in the Great Plainsarea: Relation 
of cultural methods to production,” 1915, p. 8-11. 
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Tassie II.—Average yields and digest of cost of production per acre of spring wheat by 
different methods of tillage at fourteen stations in the Great Plains area. 


Fail Spring . . Green. | Summer 3 
plowed. | plowed. Disked. | Listed. |Subsoiled.| wanured.| tilled. a 
TEINS SNE ae Nt SE et i PR etd AST AEN ea ts 
te) ae) ae) ~ ~ ~ 
: 3 ate sorr|ReSs sua ease sages thee hu Eee j 
Points cove.ed. als et 3 et 3 a 3 rot 3 et 3 S 3 Ey 
GOES INO ASS es SIMIC acd Re etsy ace Ise. oS) uri ce 
= 0) = f) = oO te [-?) i o tH i") ty oO in 
2/2 \2| 22/2/24) 2]4) 2/2) 8 |) e4 
Ba lesa uey te teases ich luk aldol eelleene pe 
PA Nile coh Woh ee Fee oh V9 eee Led oa ig oll esd el Plc ol |Z 
Yields (bushels): 
Judith Basin....... 25 | 22.1 | 24 | 21.7] 40 | 22.5 | 5] 21.7] 5 | 22.8 | 10 | 20.4 | 19 | 20.8 5 
Eun tleyn se 8 | 20.0} 6] 19.5 | 16 | 22.4 18.0 16.0 | 4 | 22.3] 6 | 25.9 2 
Williston........... ZONE HyS elo. |21O.9> son LOS ame scal eens lees |seamee 10 | 18.6 } 15 | 20.2 5 
Dickinson.......... SOME Z0RI a (lS OS Oa Wana l ee clei ce (ae or |e sare 30 | 22.2 { 18 | 27.5 6 
Hd releya tees see ae Si ala eohoOM los | OOnelidesdil Nace emer np a alaecauers 23 | 16.7 | 37 | 17.9 8 
Hettinger....... SS Os Aer oet | oOuldOuta le ssl omeces ieee oles cn 12 | 14.6 | 24 | 20.4 3 
Belle Fourche. ..... 24| 7.0|18| 6.5] 72] 8.8] 6] 7.5] 6] 6.7] 24} 9.2] 30] 11.5 6 
Scottsbluff.......-- 15} 9.6 | 12] 11.5] 33] 14.0] 3] 9.4] 3) 9.4] 6] 18.3] 9)| 19.9 3 
North Platte....... ADR EL Ge 92 aeLO SG |i; Grol Osi) [fern ete peyell oo sl ea ea re 24 | 16.8 8 
PANT QTM ease hs ae 34 | 9.4 | 20} 12.3; 24) 11.2] 6] 8.6] 6] 7.4|18)| 9.9] 12) 14.6 6 
PPT AVIGE Ree ere ates ioe 2 656) Lo 48 eb e708 bel Oat Se 6s4y heal sec e- 10 | 8.0 5 
Garden City........ 30 | 4.1] 14) 38.1]}10) 4.6] 5] 5.1] 5] 4.2) 8] 3.7] 15] 6.0 5 
Wallhartis ss eee QOn ee Qe2y LG eels ol Qalivol Sie Aa nO ae ee een see 8; 0.3] 8] 5.8 4 
Amarilloees sess eee 27| 6.2|)21/] 6.1] 6] 66] 6| 7.4] 6] 8.1]12] 8.6] 18 | 12.6 6 
Cost of production. ..... $6. 56 $6.09 $4.75 $5. 55 $7.17 $14.61 $11. 50 
Profit or loss (—): 
Judith Basin....... 8.91 . 9.10 11.00 9.64 8.79 — 0.33 3. 06 5 
Muntley 2.58222 =: 7. 44 7.56 10. 93 7.05 4.03 1.00 6. 63 2 
Williston........... 4.15 5.04 Geb hae seer aereoessE — 1.59 2.64 5 
Dickinson.......... 7.51 7.77 STO Say es Stiegl bea 93 4.15 6 
Edgeley..........-- 4.15 4.76 (ess OS ee ar a | BA BS SL — 2.92 1.03 8 
Hettinger...2...... 2.82 3.55 COPA lI cee ik rl TR a as a — 4.39 2.78 3 
Belle Fourche. ..... —1.66 —1.54 1.41 — .30 —2. 48 — 7.17 —3. 45 6 
Scottsbluff... .... Be 16 1. 56 5.05 1.03 — .59 — 5.30 2.43 3 
North Platte....... 1.56 1. 33 POR sd cree GOS ESOC EE Oe OE 26 8 
DNC ORY Seca Salees 02 2.52 3.09 47 —1.99 — 7.68 —1.28 6 
ENS AE se ieee —1.94 —2.73 15 — .86 DE OO rh eee —5.90 5 
Garden City...-.... —3. 69 —3.90 —1.53 —1.98 —4. 23 —12.02 —7.30 4 
Dalh antares eres —5.51 —5.23 —3.91 =O OomalanEee eels —14. 47 —8.77 6 
Amarillo te .2 25: —2.22 —1.82 — .13 — .37 —1.50 — 8.59 —2.68 6 


Wheat on disked corn ground has given consistently high yields. 
This, together with the low cost of this preparation for wheat, has 
resulted in its uniformly showing the greatest profit per acre at those 
stations where wheat has been produced at a profit and the least loss 
at those stations where wheat has been produced at a loss by all 
methods. The only exception to this is at Dalhart, where yields have 
been so low as to be of little practical moment. The realization of 
these profits depends, of course, upon the profitable production of 
corn, in competition with other crops, as a general farm crop. 

It should be borne in mind that at all stations disking corn ground 
as a preparation for all small-grain crops has been done on corn 
land kept free from weeds. If weeds were allowed to develop in the 
corn, similar results should not be expected. To the extent that the 
weeds developed or were unhindered in their growth would the corn 
ground approach a grain stubble in the condition of the seed bed. 
Ii they matured seed, further damage might be done by their growth 
in the succeeding crop. 


96012°—Bull. 268—15——-2 


8 BULLETIN 268, U. S. DEPARTMENT OF AGRICULTURE. 


Subsoiling, as compared with fall plowing similar wheat stubble 
without subsoiling, has been of doubtful utility as a means of increas- 
ing yields. As a means of overcoming drought it is without value. 
At Judith Basin and Scottsbluff it has shown a small increase in 
yield over a comparable plat fall plowed without subsoiling, but the 
increase was hardly sufficient to pay the extra labor costs. The evi- 
dence from eight stations, some of which have eight years’ records, 
indicates that working the soil to a greater depth than is reached by 
the ordinary plow is not essential. This indication is strengthened 
by data from other work not yet published on deep Plowins and 
dynamiting. 

Listing wheat stubble instead of plowing it in the fall has resulted 
in a small increase in yield at seven of the eight stations where it has 
been tried. At Amarillo it has increased the yields in the years of 
heaviest wheat production. At the same station it shows a slight 
loss in the average for all years when compared with a comparable 
plat fall plowed. As it is a somewhat cheaper method of preparation 
than fall plowing it has been a more profitable one. 

Except at Judith Basin and Akron, wheat after summer tillage 
has given the highest average yields at each station of any method 
under trial. At Akron the yield of wheat on summer-tilled land has 
been exceeded by that on spring-plowed corn ground by 0.3 of a 
bushel per acre. The average of spring plowing is, however, below 
the average of summer tillage. The reason for the departure at 
Judith Basin is doubtless that of the depth and type of soil at that 
station. For the whole 14 stations under study the average increase 
in yield over disked corn ground has been 3.1 bushels per acre. Sum- 
mer tillage requires the use of the land for two years to produce a 
crop and requires an extra amount of cultivation to keep it free from 
weeds in the fallow year. It consequently has the highest acre cost 
of any method under trial except its modification—green manuring. 
A study of the relative profits and losses from different methods, as 
given in Table II, shows that the increase in cost of production by 
summer tillage has been relatively greater than the increase in yields 
resultant from it. It has not at any station been the most profitable 
when a profit was realized, nor has it been the source of the least 
loss where wheat has been raised at a loss. At six stations it shows 
a profit, but a smaller one than was realized from some other method 
or methods. At four other stations it has resulted in a loss, while 
some other methods have resulted in profit. At the remaining four 
stations its practice has increased the loss attending the use of less 
expensive methods. 

Green manuring is the most expensive method under trial. It 
resembles a fallow in that it requires the use of the land two years 
to produce one crop, but it has the added expense of seed and seeding. 
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There is a saving in cultivation during the spring while the green- 
manure crop is growing, but this is partially offset by the necessity of a 
second plowing to turn this crop under and is not sufficient to make 
up for the cost of seed and seeding. The yields have not been com- 
mensurate with the increase in the cost of producing them. At no 
station have the average yields following any green manure exceeded 
those from summer-tilled land. At all stations except Huntley and 
Dickinson the result has been a monetary loss, both actually and in 
comparison with other methods. These are the two stations that 
have had the highest average yields. 

It is hardly fair to charge the whole expense of green manuring to 
the one crop that immediately follows it, as is here done, as it should 
have a cumulative effect in building up the soil or remedying its defi- 
ciency in organic matter. The available evidence is that on normal 
soils in the Great Plains area, at least in the first years of the work, 
little effect is shown on any other than the first crop. This effect is 
like that of a fallow, in that water is stored during the period after the 
crop is plowed under. 

WINTER WHEAT. 


Cultural methods for winter wheat have been under trial at all sta- 
tions except those in North Dakota. No varieties at present avail- 
able have sufficient hardiness to survive the winters in that State. 
In the rest of the Great Plains winter wheat is more successful. In 
dry falls there is trouble in getting germination and a good stand with 
some methods. At some of the stations there is more or less trouble 
with winterkilling. When winter wheat fails to start in the fall or to 
survive the winter it can often be successfully replaced with spring- 
sown varieties. When it survives the winter, it is quite generally 
more productive than spring wheat. At those stations where it is 
adapted it makes a greater response to cultural methods, particularly 
to summer tillage, than does spring wheat. Table III presents the 
average yields and the average profit or loss from each cultural method 
at each of the stations at which the crop has been under trial. 

At Garden City, Dalhart, and Amarillo there have been so many 
failures and such poor yields when a crop was produced that the 
averages are very low. At these three stations the only material 
difference in the results from different methods has been a small 
increase in yields on summer-tilled land at Amarillo. This increase 
in the crop has not, been proportionally as great, however, as the 
increase in the cost of production by the use of this method. The 
only profit from winter wheat by any method at these three stations 
has been 8 cents per acre on disked corn ground at Amarillo. 

At the Judith Basin and Huntley stations the season is so short that 
it is not possible to make much difference in the time of plowing for 
winter wheat. The difference has been in depth of plowing rather 
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than in time of plowing, the plat under the heading ‘‘Late fall 
plowed” having been plowed shallower than the one headed ‘‘ Karly 
fall plowed.” At Huntley the results seem to have favored shallow 
plowing. The chief thing to be noted in the results from these 
stations is the general lack of difference in the yields from methods 
other than summer tillage. At the Judith Basin station summer 
tillage has increased the yields from five to six bushels per acre. The 
increase has not been sufficient to pay for the increased cost of 
production by this method. Huntley has only two years’ record. 
During these years the average yield of winter wheat on summer- 
tilled land has been over 40 bushels per acre as compared with yields 
of about 30 bushels from other methods. This makes both the 
yield and the profit from winter wheat after summer tillage at this 
station greater than by any other method at any station. 


TABLE IT1.—Average yields and digest of cost of production per acre of winter wheat by 
different methods of tillage at ten stations in the Great Plains area. 


Early fall | Late fall : : Green | Summer |5 
plowed. | plowed. | Disked. | Listed. Subsoiled.| onured.| tilled. |2 
Pomiseovered. 2/3 /e/ 3 l=) 3 [=| 3 |=| 3 (=| 3 |=] S bse 
rs) bm | 6 Seal So-S bm |o SS SS Perel 
ty [-0) =I [<0] I [-2) aI {->) =] (<>) I [->) eH @Q 5 
Se ei ee See eee eee 
g 5 = 5 = Bs g 5 =| bay q o 5 3 18 
> > iS) |e 5 > 3 > > > |S 
Ain Sel Z| te core dey Ae lie arta ens Bicone DAR eceef sel te eel 
| 
Yields (bushels): | | 
Judith Basin....... 5 | 1928) 2.5 1) 2052 4 | 22.5 5 | 19.8} 51} 20.0] 2 | 23.5 8 | 25.7 is 
EUNtle yee oes: TE Pais 2 1 | 30.8 29.5 1 | 26.2 1 | 27.8 32.4 41.1 2 
Belle Fourche. ..... 6] 11.6] 6 Pott del a [ee eee 6| 9.7} 6 | 10.5 lseecees 6 | 18.4 6 
Scottsbluff......... 3a LOE Gale py eG eA has Oe ed Ae le eal ee aes | eee cee 6 | 15.3] 6 | 19.9 3 
North Platte_...... LOROMEse eee es ere |e sp a lances et | eal EL 7 30.8 3 
EAR OTs ye een ees nit ak kaa 5 pel3.3)} 415) | 1952 § | 14.7] 5 | 11.8 | 40 | 16.7 | 10] 21.8 5 
HY Sereee sae eee 7 | 15.8 7 | 11.6 | 28 | 12.4 7} 19.4 F193 4a tae Oo St Satmeterd 7 
Garden City........ 7 Let 7 TQ | 14s Some tS 1.5 a 1.1) 53] 2.6 U(s lp apastes ih 
Dalhart 5225 3.2. = AD e2 Ons 7420 sly O)l 10 BD OmN She tenons 24) 0 7] 3.3 4 
Amanilloe sepeecsse = 6 8.272 46 7.2) 12) 6.9) 6| 6.4 6 | 6.9 | 36 7.7 | 12 | 10.7 6 
Cost of production. ...-. $6.56 | $5.85 $4. 75 $5.55 $7.17 $14.61 $11. 50 
Profit or loss (—): 
Judith Basin....... 7.30 SoD One lea 8.31 6283) Tlech eee 6. 49 5 
euntleyzcens -se-eee 11. 43 15. 71 15.90 12.79 12.29 8.07 Wisi 2 
Belle Fourche....-.. 1.56 AOS ER aa ae oe 1.24 STS! agen ee 1.38 6 
Seottsbluff........- . 86 — .63 DEG Pileas ok ee Rae: a a — 3.90 2.43 3 
North Platte....... SR wa ce ae ste Tiga chy ec aha RIC Ae icy ae Hee ae aR ee 10. 06 8 
AKT ONE S75 Soest ance 3.31 3. 46 10.69 4.74 1.09 — 2.92 3. 76 5 
LGYS sees asoeee: 4.50 2.21 3.93 8.03 6.20 — 4.67 3.69 7 
Garden City......-- —5.79 —5.01 —3.70 —4.50 —6. 40 —12.79 —9.54 6 
Walhartey assess —4.81 (hi levee sees ite | est SIS Rie eae Se iS —9.19 4 
Amarillo eee a. ee — 82 —— fe Sil .08 —1:07 =2.34 | — 9.22 —4.01 6 


At North Platte, data for a sufficient number of years to be of value 
are available for only two methods, early fall plowing of land con- 
tinuously cropped to winter wheat and summer tillage. The average 
yield from summer tillage has been 30.8 bushels and from continuous 
cropping only 10.6 bushels per acre. At Belle Fourche, Scottsbluff, 
Akron, and Hays, early fall plowing has increased the yields over late 
fall plowing. A still greater increase has been obtained by growing 
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the crop on summer-tilled land. The increase in yield at all of these 
stations except Hays has been sufficient to justify the use of this 
method for winter wheat if the results are to be compared with those 
from wheat stubble plowed in the fall. 

At Akron the greatest profit has been realized from the growth 
of the crop on disked corn ground. At Hays land treated with the 
lister after harvest and land subsoiled have given decidedly the 
greatest profits. 

The yields following the plowing under of rye or peas for green 
manure have approached, but in no case equaled, those on summer- 
tilled land. The greater cost of the method removes it from com- 
petition with other methods. 

OATS. 


In Table IV are brought together for the several stations the 
average yields of oats and the cost of production data as grouped for 
study under different methods of preparation, showing the profit or 
loss per acre for the average crop for each method for which it has 
been computed at each station. 


TaBLe TV.—Average yields and digest of cost of production per acre of oats by different 
methods of tillage at fourteen sinters in the Great Plains area. 


Fall Sprin “ * . Green | Summer e 
plowed plowed Disked. | Listed. |Subsoiled.|  onured.| tilled 
Ee od ghee MS a | BR Sa eS el (oe 
R ~ » ~ = 
: a j; |s j; 13 alec ee peed ae hese ee JS | & 
Points covered. a 3 eS 3 2S 3 6 3 S 3 iS 3 5 3 S 
2) Soe Bb |o Sie mB | 6 Bb | 3 Bb |S Bb | 8 
a D 8 © EI >) >) i Co) ty © bot © 5 
EI eS ae ee ee ee) |e 
ele 18/8 18] 818] 218) 218] 818) 2 IE 
> > > > > > Epa ies 
PAN Volare) IEA cord (eA EP ea Poche Ae et Raa aliean\e cel olpe4 
Yields (bushels): Y 
Judith Basin....... 42 | 49.9 | 20 | 51.2 | 28 | 53.3] 5 | 49.9] 5] 49.5 | 20 | 54.8] 15 | 58.4 5 
UNTO. ek 12 | 43.4 | 8] 49.2 | 16 | 53.0 47.2 46.1] 8158.6] 6] 59.2 2 
WWallistone 207 300-7: B0e Soro 20l| SOc oN DO NIS7A 9) (ete ee cele eee 10 | 39.1 | 15 | 43.9 5 
Dickinson........-- Br o494y | ADE S690 S0n avery les ca |oae < Heya ee 18 | 44.0} 18 | 49.9 6 
Mdpeley eae: ASN S 2 5oF | SOF eS 7401.49) eSaro: ec | semen aoe OT Webel 84) 238.3 8 
Hettinger... TRIP OOLE DONE SOL (Ne Wonks lal ee ae taa| foe Mia cae J 9 | 22.2} 15 | 32.1 3 
Belle Fourche...... 36 | 16.1 | 24 | 18.0] 48 | 21.9] 6|18.8] 6| 17.5 | 24] 22.4130] 29.8) 6 
Scottsbluff......... 21 | 18.2 | 18 | 22.2 | 24 | 26.3] 31] 20.4] 3 | 20.4 | 151 28.7]}12] 38.2! 3 
North Platte...-... ASTM ASH LAS eLSe 5 [oh Se lake cee | san, Sal honale o cae 31 | 22.0 | 32 | 27.4 8 
icronet 8 Se 30 | 21.7 | 24 | 23.9] 72 | 20.5] 6| 21.9] 6] 16.9] 18] 19.9] 18 | 28.7 6 
IEPA see Gen. SOM Q0e ele Vic Wy 12 20) fel Ge D259 |e Gal 227. |e cecil es 12 | 24.8 6 
Garden City.......- D518) 71/2001 6:0) | 65.) 868.| 57) 12: 8) | bap 2922 | 10 | 1922 15: 9. 8 5 
Dalhiart Scien. 2 sc 2 LGV Avon WAZ es DAs eA Oras Woe Ol sel ou onl 27 Ono la ac 
Amarillo............| 30 | 17.6 | 24 | 15.1 | 60] 15.8| 61|17.0] 6] 15.1.| 12 | 17.3 | 12 | 27.6 6 
Cost of production...... $6.31 $5. 84 $4. 50 $5.30 $6. 92 $14.36 $11.25 |- 
Profit or loss (—): 
Judith Basin....... 8.66 9.52 11.49 9.67 7.93 2.08 6.27 5 
iuntley ee he 6.71 8.92 11.40 8. 86 6.91 3. 22 6. 51 2 
Williston........... 3.74 5. 02 GeO Ti eS ia ecm ts —2. 63 1.92 5 
Dickinson.......... 4.01 5.23 CO) di ks feat a a i Pe —1.16 3. 72 6 
dpeley a eo 3.35 3.58 Eats) s(t Her evra Be ane ee —3. 83 .24 8 
Hettinger.:2 2... 2. 53 3.76 Cal UB pia as Bares al grag E70) —1.62 3 
Belle Fourche. ..... —1.48 — .44 2.07 34 —1.67 —7.64 ai 6 
Scottsbluff.......... — .85 82 3.39 82 = F580 —5.75 PAL A his 
North Platte....... = Loy = 229 Erol te Non ab omen sal OREN SEALE ee —7.76 —3.03 8 
ETON hs I Ne 20 1.33 1.65 1.27 —1.85 —8. 39 —2. 64 6 
13 6c ee bepress = — 256 1.71 1.57 ea TS ian Mele. —3. 81 6 
Garden City........ —3.70 —4.04 —1. 86 —1.46 —4.16 | —11.60 AT 5 
Dalhartha {secs —4.96 —4.79 —3.30 may BNO a re Se Oy) —8. 46 6 
Amarillo —1.03 = 31 24 EN) 25953981) 19517 —2.97 6 
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Perhaps the first thing that impresses one in viewing the average 
yields from all stations is the much greater adaptation of oats to 
the northern than to the southern section of the Plains. There is an 
almost constant decrease in yields from the northern, cooler, shorter 
season stations to the southern, warmer, longer season ones. This 
decrease is about the same for the heavier yielding as it is for the 
lighter yielding methods. This decrease in yield from north to south 
for all methods proves that the problem is one of adaptation of crops 
to conditions rather than one that can be overcome by cultural prac- 
tices. 

General averages for all of the stations mean little, as differences in 
yield obtained at one station by the combination of factors that 
determine yield may be balanced by differences in an opposite direc- 
tion, as a result of a different combination of factors, at another 
station. With the trifling exception of a fraction of a bushel at - 
-Edgeley, spring plowing at all stations north of Hays has given higher 
average yields than fall plowing. At Hays and the stations south 
of it, fall plowing has been in about an equal degree better than spring 
plowing. The greater number. of stations represented in the northern 
group makes the general average of averages show a small margin 
in favor of spring plowing. The general average, however, is of little 
value. It should not influence the practice at those stations whose 
results show fall plowing to be for them the best practice. 

At all of the stations north of North Platte, disking has been pro- 
ductive of higher average yields than either fall or spring plowing. 
At North Platte, Dalhart, and Amarillo, it has been between the two 
in yield. At Hays it has yielded the same as fall plowing and higher 
than spring plowing. At Garden City it has yielded higher than 
either. In the general average of all the stations reported it has 
given a yield of 28.3 bushels per acre against 25.8 bushels for spring 
plowing and 24.4 bushels for fall plowing. The great bulk of the 
land disked is corn ground. 

With the exception of a sharp decrease from subsoiling at Akron 
and a similar increase from listing at Garden City, the yields from 
each of these practices have not departed far from the yields of 
ordinary plowing. 

Green-manured land has been productive of higher yields than either 
fall or spring plowed or disked corn ground at 9 of the 13 stations 
from which results from it are reported. At Dickinson it has given 
lower yields than disked corn ground. At Hettinger, Akron, and 
Dalhart it has yielded less than any of the three methods mentioned. 
At Amarillo fall-plowed land has exceeded it in yield. 

Summer tillage has produced higher yields than any of the methods 
under trial at every station except Hettinger, where it has been ex- 
ceeded only by disking corn ground. Averaged for all the stations, 
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its increase of yield over fall plowing has lacked one-tenth of a bushel 
of being 10 bushels per acre. The greatest departure from this gen- 
eral average is at Scottsbluff, where the increase has amounted to 20 
bushels per acre. 

As values and cost of production are here figured, it 1s seen in Table 
IV that oats have been produced at a profit by at least one method 
at all stations except Garden City and Dalhart. At two stations, 
Judith Basin and Huntley, a profit has been realized from all methods. 

Comparatively good yields, combined with low cost of production, 
have usually made disked land, which has been chiefly corn ground, 
show the greatest profit at all stations where a profit has been realized 
from any method. 

At all stations where it has been tried, listing has either been more 
profitable or has resulted in less loss than fall plowing. 

Subsoiling has yielded a profit at two stations and a loss at six. 
It could not, however, be said that it was a profitable practice at any 
station, as the profits from it have been less and the losses from it 
greater than from fall plowing. It should be compared with fall 
plowing, as it is a modification of that method. 

At all the 10 stations north of Hays, except Belle Fourche and North 
Platte, where the losses per acre have been $0.44 and $0.29, respec- 
tively, spring plowing has been productive of profitable crops. At 
‘Hays the average loss from it is only $0.56 per acre. At Amarillo 
the loss has increased to $1.31. At Garden City and Dalhart there was 
a loss, but all methods resulted in a loss at these stations. 

At Akron and ali North Dakota and Montana stations, fall plowing 
shows a profit. At Scottsbluff the nominal profits from spring 
plowing have been converted to nominal losses by fall plowing. At 
the other stations the losses from the two methods are about the 
same. 

The cost of green manuring has been so high that at only two 
stations, Judith Basin and Huntley, has it shown a profit. At 
those stations the profits were smaller than those from any other 
method. At all other stations it has either converted the profit of 
other methods into a loss, or has been productive of the greatest loss. 
In probably only two or three cases has the loss been small enough 
to make it possible to change it to a profit by distributing a part of 
the cost to following crops. 

Summer tillage as here figured shows a profit at six stations and a 
loss at eight. In two cases the profits are nominal—i. e., they are 
so small that changes in the average yields by extension of the record 
might change their position. In no case has the profit as here figured 
been as great as from some other method. Except at Dalhart and 
Garden City the losses at the eight stations showing a loss have 
averaged from $1.62 to $3.81. Considering the fact that summer 
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tillage sometimes produces a crop when other methods fail, it seems 
that it might have a place in the production of oats, even though 
somewhat greater net profits may be obtained in the average of a. 
series of years by other methods. Surety of production, especially 
of feed crops, is as important, if not more important, than the amount 
of net profits per acre. 

BARLEY. 


In Table V are brought together for the several stations the average 
yields of barley from different methods of preparation. The profit 
or loss per acre for the average crop for each method for which it 
has been computed is also shown. 


TaBLE V.—Average yields and digest of cost of production per acre.of barley by different 
methods of tillage at fourteen stations in the Great Plains area. 


Fall Spring fen ; E Green | Summer |5 
plowed. | plowed. | PisKed. | Listed. |Subsoiled.| wonured.| tilled. |2 
SS SESE |_ SSE SSE <2) 
g Bl age Mail g baile |aiktg: ed eels pesados 
- 8 aS — = a = | = uo} 
Points covered. a S B = Ss = Srles a BS e 3 @| 3 1% 
S| “Be Se [Tes PR Saeed etl ea los egies 
I [<D) = (.p) & <0) = (a0) (<9) SH {<D) i] (0) a 
SB) 212 18) Bl Sl Sle Se 8) Seles 
BH) OS eS bee a ee) soe ee eee le 
3 > 5 > | > 3 > =) > 5 > 3 > |3 
A Fon) Ae eles ete [aA ce oe le etacce| i A MC celuharalE eetceel bel tt cel nibs 
Yields (bushels): 
Judith Basin....... On e245 OF 2982450) | osla 29500 bd S2O80 eon eS0sodlaeecleee se 5 | 30.2 5 
Huantleyse eee: P1506: Si Sab ee ee | 43.8 (2. 9 
Walliston@=< ee sree 5 | 17.4 | 10 | 16.1 LIP PASO Ys] (aeeeaed| eek pes Sin Peat ean onl Ms Se Sh ae A 5 | 28.8 5 
Dickinson... =.=. =. CaaS eT D246 alle Gel ysl ol sere | eerste | eee | eee eee | erste Boma De BYE SE 8 
Mdgeley.. 5222252824: 8 | 16.7 | 16°} 18.5 SilsQ35 4a e 2hie pee ye oe esse ale eres 8 | 20.0 8 
Hettinger: 325 2 Sol 1 O8ON ea Gules isles sill4= On| pen peeeiens | Bee eles eC ly 3 | 31.8 3 
Belle Fourche. ...-.. isl eee} 1A RR} Gis 22s On | deta On BOnON | sas ee 6 | 12.6 6 
Scotisblufil- =. ==: 2 | 14.0 4} 15.4 2 SaOh |. 2) 144 Pali U5 (0) beg encase 2 | 27.6 2 
North Platte....... SS aU era ale a 138 Fa Rap sh ESSA sea ee BU ee ee alee 8 | 26.7 8 
(0) a pany ee cae 6 | 18.6 | 12 | 18.8 | 18 | 18.4 6 | 17.9 6214 On| aacslsemeee 6 |-24.8 6 
BY Ses ae saee Ge3..6 72) (125/736 staal 6 | 12.7 6 | 14.6 | 12 | 15.5 6 | 19.3 6 
Garden City........ Del OsOe LOS eases alat HIP fife peel ee ia eto EO le seatioea aa 3 | deO 5 
alhantg. gh2e2 S45. AG OSO TE 8 Wak. Op) SCG hs 4 cea He: Sha ee ee Pee 4) 6.4 4 
AMOTINO se eiesee te: GaSe 27 el 2ee oe Onn ON08| Guan G3| 2SO88nlSee alee 6 | 12.6 6. 
Cost of production. ..... $6. 46 $5. 99 $4. 65 $5. 45 $7.07 $14.51 $11. 40 2 
Profit or loss (—): 
Judith Basin....... 3.38 3.85 7.24 6. 44 ON4 4a eee 98 5 
MeiintlOysecce ee al eees 6.15 Qe SOT he eres allt Se ears 3.45  |-.-----.-- 3 
Walliston'<-22 22522 . 67 . 61 Gi GRE RS ES ee er aaa eee -41 5 
Dickinsone:2: 2. 3. 83 4.10 NOS68 1:3) cre ORG Oe Cae re | roe re ere 1.93 6 
Edgeley....2..-.--- 39 1.60 42 G42 (SLT Reo ee ye creer euecenees —3. 20 8 
Hettingors--35.-2-- 1.70 4.47 APA GS lS Rea gered otal aecre year sg red a re ere 1. 64 3 
Belle Fourche......) —3.34 —2.55 135 —2.29 3579 Gee oe eee One 6 
Scottsbluff........- — et 32 2.98 45 iO Dit Ae arora ae eae — .08 2 
North Platte....... 05 583 Filet: egies Mem aes Tage TGS teal Ee eisteme eal oh ema 8 
AUK OMe Hoos ame Sales e704 2.89 1.89 SSS ce las icla eee Saale 6 
Hays..... peieeeeese — .88 —1.40 1.13 — .24 —1.08 —8.15 —3. 49 6 
Garden City........ —3. 63 —4. 23 —1.00 —2.05 bay. 7. i eee oe ee —6. 89 5 
Dalhantes secs oe —4. 86 —5.21 —3.95 == S65) Fe [ose ae ea eee tee —8.78 4 
Aman Oncaea eae —3.10 —3. 65 —1.94 —2.95 <4 28) ae aie eee | —6. 23 6 


It is conspicuous in Table V that the yields at Belle Fourche, 
Garden City, Dalhart, and Amarillo have been markedly lower than 
at the 10 other stations. While some methods have increased the 
yields at these stations, they have not brought them up to a point 
that offers much encouragement for the growth of this erep. The 
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only profit shown at these stations from any method under study is 
one of 35 cents per acre from disking corn ground at Belle Fourche. 
This nominal profit has resulted from the low cost of production 
rather than from the amount of yield. The indications are that the 
combination of soil and climatic conditions at these stations is not 
congenial to the growth of barley, nor can the unfavorable conditions 
be overcome by cultural methods. 

Table V also shows that at 10 of the 14 stations under study, 
disked corn ground has been productive of higher yields of barley 
than either fall or spring plowed stubble. At Hettinger and North 
Platte it has been clearly exceeded in yield by each. At Akron it 
has been exceeded in yield by both, but the differences between the 
three are only fractions of a bushel. At Amarillo it has been between 
the two in yield. Its low cost of production has made disking the 
most profitable method under trial at all stations except Hettinger. 
It has been productive of a profit at all stations except Garden City, 
Dalhart, and Amarillo. | 

Preparing the ground with a lister instead of a plow has been 
practiced at eight stations. At only one station, Judith Basin, have 
the yields been very materially different from those by fall plowing. 
At the other stations, although it has not in all cases given higher 
yields than plowing, owing to a lower cost of preparation, it has 
shown slightly more profit where profits are shown and less loss 
where losses are shown than has resulted from plowing. 

The difference between spring and fall plowing is largely one of 
season. In the average of the 13 stations at which both were under 
trial, there is practically no difference. At only three stations is 
there a difference of over 2 bushels per acre in the yields from the 
two methods. At the four southern stations the advantage has been 
with fall plowing. This is the only consistent territorial difference 
to be noted in the comparison of these two methods, but production 
at these four stations and at Belle Fourche has been at a loss by both 
methods. Spring plowing shows a profit at all other stations and 
fall plowing at all others except Scottsbluff. 

Subsoiling in preparation for the barley crop has been practiced 
at seven stations. At only two of these has the consequent yield 
departed far from that by fall plowing. At the Judith Basin station 
there has been a marked gain and at Akron a marked decrease from 
subsoiling. The cost of the method has been such that it has paid 
a profit at only the Judith Basin station. 

The highest average yields at 11 of the 14 stations have been from 
summer-tilled land. At the Judith Basin station subsoiled land has 
yielded a fraction of 2 bushel higher. At Dickinson and Edgeley 
the yields on disked corn ground have been appreciably higher than 
on summer-tilled land. While the averages of all the stations are 
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not strictly comparable, summer tillage has increased the yield over 
fall and spring plowing of cropped land nearly one-half. The aver- 
age increase over disking corn ground has not been nearly so great.. 

These increases in yields have not been in proportion to the increased 
cost of the method. Inno case has it been the most profitable method 
under trial. As values and cost are here figured, this method shows 
a profit at only four stations, Judith Basin, Williston, Dickinson, and 
Hettinger. At Scottsbluff, North Platte, and Hays the lesses have 
been small. At the other seven stations they have been sufficiently 
ereat to discourage the hope of changing them to profits by the exten- 
sion of the record or by the adjustment of value or cost. 

Green manuring for barley has been tried at only two stations, 
Huntley and Hays. At Huntley, where it was in comparison with 
only spring plowing and disking corn ground, it gave the highest 
yield. This average is the highest resulting from any method at any 
station. The record, however, is for only two years. At Hays the 
yield from this preparation has been higher than that on land from 
which a crop was harvested, but not as high as on summer-tilled land. 


' CORN. 


In Table VI are assembled the average yields of corn produced by 
each method at the several stations. The profits or losses attending 
the use of each method in the production of corn are also shown. 

Table VI shows that during the years covered by this work cred- 
itable average yields of grain have been obtamed from all methods 
at Huntley, Williston, Dickinson, Scottsbluff, North Platte, and 
Akron, and from one method at Belle Fourche and Dalhart. No 
grain has been produced at either the Judith Basin station or at Gar- 
den City. oP 

The corn is harvested either when mature or when growth is stopped 
by frost. It is cut with a binder and shocked in the field. The shocks 
stand until cured, usually about a month. They are then weighed, 
and the sound corn, if any, is husked and weighed. Where sound corn 
is produced, the yield as tabulated is given in bushels as ‘‘Grain.” 
The term ‘‘Stover’’ 1 is used to show the total weight when no grain is 
produced and the difference between the weight of the grain and the 
total weight when corn is husked. The grain weights are converted 
into bushels on the basis of 70 to 75 pounds per bushel, depending 
upon the dryness at the time of husking. 

There has been little difference in the average yields from the differ- 
ent cultural methods in use at Williston, Edgeley, Hays, and Ama- 
rillo. At Dickinson, Belle Fourche, and Dalhart, the only method of 
preparation giving yields departing far from the others has been 

1TIn the tables of this builetin only the term ‘‘stover’’ is used because the ccrn was husked whenever 


marketabie or whenever it was produced in sufficient quantity to warrant husking. In cases where the 
yield of grain was not sufficient to warrant husking, the term ‘‘fodder’’ would be more exact. 
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At Dickinson this method has been responsible for 


a decrease and at Belle Fourche and Dalhart for an increase in yields. 


Taste VI.—Average yields and digest of cost of production per acre of corn by different 
methods of tillage at thirteen stations in the Great Plains area. 


Fall plowed Spring plowed 
after— after— Sub- Num- 
; eoiled Listed | Sum- | ber of 
Points covered. fter after pate years 
corn. | tilled. | aver- 
Corn re Corn ae PORES aged. 
Yields per acre: 
Number of plats. . 5 45 5 80 5 10 5 
Judith Basin..{ Grain. ..bushels. - 0 0 0 0 0 0 0 5 
Stover. -pounds..|5,744 |5,275 |6,002 |5,193 6,180 {5,982 [5,656 
J Number of plats-. 2 12 2 32 2 2 2 
Huntley. ..-. eure -bushels..| 14.0 19.4 21.8 25.2 19.8 26.3 26.1 2 
|Stover. -pounds. .|1,380 [1,497 |1,375 |1,654 {1,945 /|1,605 {1,695 
Number of plats. . 5 20 5 OOM Ae ease etlbacceess ) 
Williston......<Grain...bushels..| 15.3 12.8 15.1 AAD Vevarcvesigvsiae s'cleisisie 17.6 5 
Stover. .pounds..|5,542 1,743 |5,780 [6,537 |........|.......- 5,924 
Number of plats. . 6 24 6 GON ieee eae eee 6 
Dickinson..... Grain...bushels..| 19.9 20.6 21.5 NOES Seriecanal screenees 14.5 6 
Stover. .pounds..|2,105 |2,144 |2,362 [2,408 |........]........ 1,822 
Number of plats. . 8 40 8 1G6OM Eos Ses oe 8 
Edgeley......-4 Grain...bushels. . Us 8.2 7.3 Sud recas ouatelllsescenn 6.8 8 
Stover. .pounds. ./3,039 (3,201 (3,129 (3,245 |........|........ [2 926 
Number of plats. . 6 24 6 102 6 6 6 
Belle Fourche. Grain...bushels..} 10.0 8.1 9.8 Ul 9.4 10.3 17.0 6 
Stover. -pounds../2,288 |1,655 [2,145 {1,724 |2,125 {2,129 (|2,178 
Number of plats. . 3 27 3 60 3 3 3 
Scottsbluff ....4Grain..bushels..| 30.1 24.5 27.9 27.5 26.8 24.9 39.0 3 
Stover..pounds..}1,753 - {2,516 1,913 |2,770 |2,280 {1,740 [3,200 
Number of plats. . 8 72 8 (OSE AB AA BESO el Mae Ase 8 
North Platte. .,Grain...bushels..} 18.2 13.3 18.5 Ta Oe Rese es 20.8 8 
Stover. EPOUNGS! 412; 383) 2/2,043;. \DAB8N. 12 BOM Weeki o sels Seceeee 2,711 
Number of plats. . 6 72 6 54 6 12 6 
Akron. . Grain... bushels. . 20.0 12.9 19.4 13.7 16.8 13.9 20.9 6 
“|Stover. -pounds. .|2,292 1,769 |2,388 j1,746 (2,113 {1,962 2,257 
Number of plats. . 6 24 6 60 6 6 6 
Haysee sa. 2 Grain... bushels. . 6.2 5. 6.1 6.9 8.3 6.2 9.9 6 
Stover. .pounds../3,226 3,512 (8,668 {3,290 [3,486 [3,093 3,929 \ 
Number of plats. . 5 55 5 55 5 10 5 
Garden City . -4 Grain... bushels. . 0 0 0 0 0 0 0 5 
Stover. .pounds..|3,020 |2,768 |3,047 |2,688  |3,363 [2,819 |4,700 
Number of plats. . 6 72 6 0) is om at 8 6 6 
Dalhart....... Grain...bushels. . 8.6 7.3 9.5 TaOelse sees 14.0 13.7 6 
Stover. .pounds../2,711 |2,569 |2,725 |2,280 |........ 2,588 13,900 
Number of plats. . 7 77 7 21 7 14 7 
Amarillo....-. Grain...bushels. . 5.8 5.4 5.1 4. 6. 7.0 8.6 7 
Stover. .pounds. .|2,491 {2,301 {1,921 {2,023 |2,481 1,925  /3,037 
Cost of production................... $7.49 | $7.49 | $7.11] $7.11 | $8.18 | $5.98 | $12.36 |........ 
Profit or loss (—): 

URGES ASINE eee ee eee 4.00 3.06 4.89 3.28 4.08 5.98 | —1.05 5 
IS ONON AVENE ey mes Meee ny cana 87 3. 26 4.36 6. 28 3. 63 ots) 1.47 2 
Wallistonee i es a ee Ue ON eel OZE  ONAO Fe GOI ae eerdlleceence 6. 53 5 
Dickinsone jhe Seb etek bay 4. 67 5.04 6. 21 UGS are eal rs [eee —2.92 6 
TBO ES) CEN AS Gs es ls BR ay Na 1.38 2.19 2.07 DATARING EA RS ia —3.79 8 
Belle Fourche............-.....-- 1.09 | — .94 1.10} — .51 | — .17 2.40 | —1.20 6 
SCOLtS bluestone 8.06 7.34 7. 88 9. 43 7.10 7.46 9. 64 3 
INOrtheRlatte nse re ce ei: 4.56 2.12 5.17 DT Qui lee ee | a aa as 1.38 8 
PARKST OT eater aera nts er fare dees fy hs 5.09 1.21 5. 43 1.86 2010 3.50 51 6 
15 (RAS ati eee oe aie ea ory a 1.44 eis 2.67 2.23 2.11 2.69 | — .54 6 
Guiden Cities ee Sree nig eel ee —1.45 | —1.95 | —1.02 | —1.73 | —1.45 | — .34 | —2.96 5 
ID alhanteeecse ee se eee 1.37 oT 2.14 SPAN SSE aoe 4.80 -92 6 
PASAT AQ gaa tte Mee ss oe eS — .19 | — .73 | —1.23 | —1.34] — .82 .67 | —2.85 a 
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Between the yields following fall and spring plowing, there is little 
general difference to be noted except at Huntley and Scottsbluff. At 
Huntley spring plowing has been better than fall plowing. At Scotts-. 
bluff fall plowing has been better than spring plowimg where corn 
follows corn and poorer than spring plowing where corn follows small 
grain. | 

At some stations more difference is to be noted as a result of crop 
sequence than as a result of difference in time of plowing. At Huntley 
corn has been better after small grain than after corn. At North 
Platte and Akron corn after corn on both fall-plowed and spring- 
plowed land has been markedly better than corn after small grain. 

It appears that the yields of fodder reported from the Judith Basin 
Wield Station and from Williston are abnormally high. While the 
yields have generally been good at these stations, it is doubtful 
whether they have been as much higher than those at some of the 
other stations as these figures indicate. It is probable that in the 
years showing excessively high yields the crop had not been well dried 
at the time of weighing. 

A very striking fact brought out is the uniformity in the amount of 
stover or fodder produced by all methods at the stations in Montana 
and North Dakota. . So far as the production of rough feed is con- 
cerned, there appears very little difference in the yields from the 
various methods on which to make a choice. South of North Daketa 
there is a general agreement of heavier yields of stover or fodder where 
corn follows corn than where corn follows small grain except at Scotts- 
bluff, where the yields have been heavier after small grain than they 
have been after corn. 

' Small differences in stover yields are to be noted between the results 
following spring and fall plowing.’ On the whole, the average yields 
by the two methods are almost the same. | 

The most noticeable effect resulting from cultural practice is the 
very marked increase in the yields of stover resulting from growing 
corn on summer-tilled land at the more southern stations—Garden 
City, Dalhart, and Amarillo. Only small increases in yields attended 
this practice at Scottsbluff, North Platte, and Hays. 

Subsoiling has not markedly affected the yields, except at Akron, 
where it has decreased them. 

Listing has materially increased yields at Huntley and at Dalhart. 
At the other stations the effect has not been marked. 

Table VI shows that corn is relatively much less profitable at Belle 
Fourche, Garden City, Dalhart, and Amarillo than at the other 
stations. 

Scottsbluff is the only station where summer tillage as a preparation 
for corn has shown the most profit of all methods. At most of the 
stations this has been the least profitable method. It has resulted 
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in actual loss at Judith Basin, Dickinson, Edgeley, Belle Fourche, 
Hays, Garden City, and Amarillo. 

Another fact shown is the greater profit derived from the growth 
of corn after corn over corn after small grain at Akron and North 
Platte, and from corn following small grain over corn following corn 
at Huntley. 

Listing has been tried at nine stations. Except at Scottsbluff and 
Akron it has been the most profitable method under trial. As has 
been pointed out, the relative profitableness of this method has been 
largely due to its low production cost rather than to increased yields. 

A careful reading of the data given in Table VI will show that corn 
can not be profitably grown as a grain or cash crop in large portions 
of the Plains. At only 5 of the 13 stations have the grain yields been 
sufficiently large to indicate a possibility of the crop being profitably 
produced for the grain alone. At Huntley, Dickinson, Scottsbluff, 
North Platte, and Akron, enough grain has been produced by some 
methods to pay the cost of production and show small profits. Taken 
as a whole, however, the data show that in order to realize the full 
profit corn should be considered as a feed crop. To pay the cost of 
production, in many sections it is necessary to utilize the roughage 
produced. When this is done, the corn crop shows a profit at all sta- 
tions except Garden City and Amarillo. _ It should therefore occupy a 
permanent place in the rotation except in the extreme southern por- 
tion of the area, as it leaves the soil in good condition for the crops 
that follow it. 

MILO AND KAFIR. 

The area to which milo and kafir are adapted has been shown in a 
previous publication. Experimental work in methods of production 
of these crops has been done at Akron, Colo.; Hays and Garden City, 
Kans.; Dalhart and Amarillo, Tex.; and Tucumcari, N. Mex. 

The latitude and altitude at Akron combine to make conditions 
generally unfavorable for either milo or kafir. In the production of 
grain they can not compete with corn. In the production of forage 
they can not compete with sweet sorghum. 

At Hays both milo and kafir are of great value. The small area of 
the plats in the experimental work has subjected them to influences, 
such as ravages of insects, that are not generally experienced under 
field conditions. The data that have been obtained are not sufficient 
to permit adequate comparison either of results from different meth- 
ods or of these crops with others. 

At Tucumeari the work has not been carried on for a sufficient 
length of time to obtain averages that warrant the drawing of con- 
clusions. Results from Akron, Hays, and Tucumcari are, therefore, 
not included in the tables. 


1 Farmers’ Bulletin 322, by Carleton R. Ball and Arthur H. Leidigh. 
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Table VII presents for milo and kafir the average results of growing 
these crops under various methods at Garden City, Dalhart, and 
Amarillo. The average yields of both grain and stover at these sta- 
tions by each of the methods under study and also the profit or loss 
resulting from raising the crop are shown. 


TaBLE VII.—Average yields and digest of cost of production per acre of milo and kafir by 
different methods of tillage at three stations in the Great Plains area.' 


Fail plowed. 
Spring plowed,| Listed, milo 
| ; milo after milo,; after milo, Summer tilled. 
| Miloaftermilo,| After small | kafir after kafir.) kafir after kafir. 
Pan encod kafir after kafir. grain. 
g4| |. |Bs = (Bale ke tee] oa alae 
e8|/ 8/28 |e8/ 8/2 eS! 8] les! 8] 2 esi sie 
fel 2@| 6 |fals|8 |feals|] 8 |Sele| 5 |Bal a] & 
|IZ4S| 0 | @ [AS] O.| @ [As] o a |23|¢ MIZS| So | a 
Yields of milo: | lus Lbs. Bus.| Lbs. IBus.| Lbs. Bus.| Lbs. | Bus.| Lbs. 
Garden City....... 6) 8.8/2, 152} 10] 10.5/2,556| 6] _6.2)1,873|_ 6] 8. 8/2, 036|...__]...--|..-.. 
Dalhimteee eee see 6} 22.1|3,995} 10) 11.6)/3, 188 6) 21. 2/4, 065) 6) 24. 8/3, 575 6| 36. 6/5, 938 
Auminnillo 9-95. ss 7| 20.4/2,920} 14) 23.1/3, 286 7| 21.1/2,626) 10} 20.9)2,313 3) 17.113, 463 
Yields of kafir: | 
Garden City....... 6| 6.6/3, 262} - 10} 6.9]4,229] 6) 4.7|2,910/ 6] 4.5]/2,943].....]...-- ete 
Dalhartes eases 6] 13.9|5,352} 10) 4.7/4, 230 6| 9.7|5, 287; 6} 16.9/5, 605 6) 31.1.9, 992 
Amarivlos 2.235.22 7} 11.3]4,422) 14) 12.215, 387 7| 10.2/3,824; 10) 9.3/3, 207 5 2.3/4, 
Cost of either crop..... $7. 44 $7. 44 $7.06 $5.93 $12.31 
Profit or loss (—) on 
milo: 
Garden City....... .38 2.07 —.83 1. 59> 3 he seas 
Dalhantiee oe ee 9.39 3.56 9.55 11.14 14.21 
AMATINO 3-222. 22 6.56 8.37 6.63 7.06 1.46 
Profit or loss (—) on 
kafir: 
Garden City....... TEV e- 3.78 . 64 1165 oot eee 
Walhartea2: see 8. 82 2.90 7.39 12.04 20.11 
Amarilo==s =.=... 5.92 8.21 


4.67 4.20 —2.54 


l 


1 Number of years averaged: At Garden City and Dalhart, 6; at Amarillo, 7. 


Both milo and kafir have given higher average yields than corn at 
each of these stations. They have also been safer crops, haying made 
crops of grain in some years when corn did not. They have also been 
more responsive to cultural operations, thus proving their better 
adaptation to conditions. On the sandy lands of this area corn 
makes a better showing in comparison with these crops than it does 
on the heavy, tight lands. On these latter soils corn has little place 
in this section. Where a comparison is made between milo and kafir 
it is seen that milo has produced more grain than kafir and that kafir 
has produced more roughage than milo. Kafir, however, has'shown 
a somewhat greater response to methods that increase the yields, such 
as summer tillage. When equal values are assigned to the grain 
and to the roughage from each of the crops, the total return is gen- 
erally about the same from each. At Garden City the gram crop 
alone has not been sufficient to pay for the cost of production. At 
Dalhart both crops have produced sufficient grain by all methods to 
pay a profit. At Amarillo milo has returned a profit from the grain 
alone by some methods. The crop of Kafir grain at this station has 
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not been sufficient from any method to pay the cost of producing the 
crop. 

When a value, believed to be a conservative one, is assigned to the 
fodder, both crops show a profit from nearly all methods under trial 
at all the stations. The only two exceptions are milo following milo 
by spring plowing at Garden City and kafir by summer tillage at 
Amarillo. This latter has been on trial for only three years, all of 
which have been relatively unfavorable. At Garden City and at 
Amarillo the yields of both grain and fodder from both milo and kafir 
have been greater following small grain than following themselves 
on fall plowing. At Dalhart the reverse has been true except in the 
case of kafir forage. 

Fall plowing has generally been a better preparation than spring 
plowing for both crops. At Amarillo the results with milo show little 
difference. 

The yields following listing have not generally departed far in 
either direction from those on similar land spring plowed. The most 
marked departure is an increase in the yield of kafir as a result of 
listing at Dalhart. 

Summer tillage as a preparation for these crops was not included 
in the experiments as originally outlned for Garden City. This 
defect has been remedied, but results of value have not yet been 
obtained. At Dalhart it has been the most productive and profitable 
method under trial. At Amarillo this method has been under trial 
for only three years. The results presented are not comparable with 
- those from other methods. The data at hand indicate that marked 
increases in, yields may be expected. 


TILLAGE PRACTICES. 


In the preceding pages data have been, presented and discussed on 
each crop separately. The data and the experience gained and 
observations made during the investigations indicate that certain 
tillage practices are more or less general in their application. These 
will now be considered in their general application without reference 
to individual crops. 


PLOWING AND ITS SUBSTITUTES. 


In these investigations it has been assumed that the land should 
always be plowed for all crops following small-grain crops, except 
when it is ridged with a lister in the fall and cultivated down level 
in the spring without the use of the plow or when cultivated crops are 
planted with the lister. The practice of disking in small-grain crops 
on the stubble of the previous small-grain crop without plowing has 
not been tested sufficiently to warrant any definite recommendation 
at this time. This is a method that is sometimes resorted to in some 
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parts of the Great Plains on account of its low cost, and it might be 
justified under certain circumstances. If this method were practiced 
it would undoubtedly be necessary to grow intertilled crops at fre- 
quent intervals in rotation with small grain to avoid damage from 
weeds, insects, and diseases, which would soon reduce crop yields. 


WHEN DISKING MAY BE SUBSTITUTED FOR PLOWING. 


These investigations have shown that when the corn crop has been 
grown on. properly prepared land and kept free from weeds, the land 
does not require plowing in preparation for a following crop of small 
grain. Wheat, oats, and barley have usually given better yields on 
disked corn land than upon land that has been plowed. This, to- 
gether with the fact that disking is cheaper than plowing, makes 
disking corn land generally the most profitable method of preparation 
for small grain. Disking potato land is probably as good a prepara- 
tion for small grain as disking corn land-and there are undoubtedly 
other intertilled crops, such as peas, beans, and peanuts, that will 
serve the same purpose. The sorghums, however, do not leave the 
ground in as favorable a condition for the crop that is to follow as the 
other crops mentioned. 


USE OF THE LISTER IN THE FALL. 


The practice of ridging with a lister as a substitute for fall plowing 
and cultivating down level without the use of a plow in the spring 
has been tested at most of the stations as a preparation for all of the 
small-erain crops considered in this bulletin except winter wheat. 
It has usually produced as good or better yields than fall plowing. 
Its lower cost has made it in many instances nearly or quite as profit- 
able a method as disking corn stubble. In addition, to its low cost 
it has the advantages of catching and holding the snow and checking 
soil blowing during the winter and of arresting run-off. 

When the lister is used in preparing land for winter wheat, the 
listing is done immediately after the harvest of the preceding 
crop. The soil is worked down level, usually with a disk, in late 
summer or early fall, and then seeded with an ordinary grain drill. 
Very little differences in average yields between listing and plowing 
have been noted except at Hays, where the advantage is in favor of 
listing. 

PLANTING WITH THE LISTER. 

When the lister is used for planting corn, kafir, and milo, the land 
is left undisturbed from the time of harvesting the preceding crop 
until planting time the following spring, when the crop is planted 
with a lister. The ridges are then cultivated down level during the 
growth of the crop. At Judith Basin, Huntley, Belle Fourche, and 
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Dalhart, listing has produced markedly better yields than surface 
planting. At Scottsbluff, Hays, Garden City, and Amarillo there has 
been little difference. At Akron the advantage has been decidedly 
in favor of surface planting. 


THE OBJECTS SOUGHT BY PLOWING. 


The principal objects which are sought by plowing and the subse- 
quent preparation of the soil are to prepare a suitable seed bed for the 
germination of the seed and the early growth of the seedling, to make 
the surface soil more receptive to water falling as rain or snow, and 
to prevent the growth of weeds. It is also important to have the 
surface of the soil in such condition that it will neither blow when 
exposed to high winds nor puddle when subjected to heavy beating 
rains. The latter considerations are of special importance when a 
period of several months intervenes between plowing and seeding, as 
in the case of summer tillage or of early fall plowing for spring-sown 
crops. The surface should then be left in a rough, cloddy, or ridged 
condition and a fine dust mulch avoided. 


DEPTH OF PLOWING. 


The data submitted and discussed in this bulletin show that sub- 
soiling has failed to give the most profitable yields of either spring or 
winter wheat, oats, barley, or corn, at any of the stations where it has 
been tested. These results are in accord with those of other investi- 
gations with deep tillage that have been conducted by the Office of 
Dry-Land Agriculture. The evidence so far obtained from the 
investigations goes to show that nothing is gained by stirring the soi] 
to a depth greater than is done by ordinary plowing 8 inches or less 
in depth. 

HOW AND WHEN TO PLOW. 

The comparative average yields from fall and from spring plowing at 
each station for corn, spring wheat, oats, barley, milo, and kafir have 
shown but small differences. As the land requires plowing for all 
annual crops except in those cases above noted, and as plowing is an 
expensive operation, it is a question of great economic importance as 
to how and when this plowing should be done. Much has been written 
upon this subject and many theories have been developed and advo- 
cated, but the investigations conducted in the Great Plains by the 
Office of Dry-Land Agriculture seem to show conclusively that no set 
rule can safely be followed. The best practice seems to be to do a 
good, clean-cut, workmanlike job of plowing to a depth of 4 to 8 inches 
when the soil is in proper condition and the work can be done to the 
best advantage, taking into consideration the most economical dis- 
tribution of labor throughout the year. 
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ACCESSORY TILLAGE. 


Under the heading of accessory tillage may be included three dis- 
tinct practices: (1) Summer tillage, or the tillage of an uncropped 
fallow field during an entire season; (2) shallow tillage after the crop - 
is removed at harvest and before seeding in the following spring; and 
(3) the cultivation of an intertilled crop, like corn or potatoes, during 
the earlier part of the growing season. LHach of the three practices 
above mentioned can again be subdivided into two groups, namely, 
tillage for the destruction of weeds and tillage for improving the 
physical condition of the soil. 


DESTRUCTION OF WEEDS. 


The destruction of weeds is nearly always desirable, as under dry- 
farming conditions weeds are one of the most serious obstacles to suc- 
cessful crop production. _When summer tillage is practiced on a 
bare fallow during the entire season, cultivation should be frequent 
and thorough enough to destroy all weeds before they attain sufficient 
size to transpire appreciable quantities of water or to reseed them- 
selves. This tillage will also. keep the surface in a condition suffi- 
ciently loose and open to allow the rain that falls to penetrate it. 
When the soil becomes well filled with water early in the season and 
additional rains can reasonably be expected, it may sometimes be 
desirable to allow the weeds to attain a larger growth and then plow 
them under in order to provide additional organic matter in the soil, 
but it must be borne in mind that this gain in organic matter is made 
at the expense of the soil moisture. 

Tables Il to VII show that summer tillage is, with the exception of 
green manuring, the most expensive and least profitable method under 
trial. Exceptions are to be noted in the case of kafir and milo at 
Dalhart, corn at Scottsbluff, and winter wheat at North Platte and 
Huntley. 

The purpose of summer tillage is accomplished by the prevention 
of vegetative growth rather than by the maintenance of a mulch. 
Numerous experiments made in connection with this work have fur- 
nished an abundance of evidence that when vegetative growth is 
restrained the loss of water from a mulched surface is practically the 
same as from an unmulched one. 

The cheapest and most efficient methods of weed destruction 
necessarily form a soil mulch. The results accruing from the pre- 
vention of weed growth have been very generally attributed to the 
mulch itself when the mulch is, in fact, only incidental. 

Tillage for the purpose of destroying weeds after harvest is war- 
ranted only in those exceptional cases when sufficient water remains 
in the soil to start weed growth after harvest or when heavy rains 
come soon after. In such cases early fall plowing is the most effective 


CROP PRODUCTION IN THE GREAT PLAINS AREA. 25 


method of destroying the weeds and thus saving the moisture that 
would be used by them if allowed to grow. The same object may be 
accomplished by disking soon after the weeds have started. This 
method has the advantage of being more rapid than plowing, thus 
making it possible to cover more ground with the same number of 
teams and men. But as the land will have to be plowed before 
another crop is sown, the labor of disking is mostly lost, although the 
labor of plowing the disked land may be somewhat less than if it 
were not disked and a better job of plowing may sometimes be done 
on the disked land. The cost of early fall plowing or disking, when 
the weather is hot and the men and teams are needed for stacking, 
thrashing, and hauling grain, is greater than later in the fall, when 
the weather is cooler and there is less other work for men and teams. 
All of these facts should be taken into consideration before going 
to the extra expense of tillage to kill weeds immediately after harvest. 

Spring plowmg or disking, as soon as the weed seeds have ger- 
minated, is usually a profitable practice. Where small grain is to be 
sown, the sowing should be done soon after plowing; but where corn, 
potatoes, or the sorghums are to be grown there is often a period of 
several weeks between the time of the germination of the weed seeds 
and the time when the season is sufficiently advanced to plant the 
crop. This period should be utilized as far as possible for the destruc- 
tion of weeds before the crop is planted. Much labor in keeping the 
crop free from weeds during its growing period can thus be saved. 

Harrowing small grain for the destruction of weeds after the grain 
is sown and until it has reached a height of 3 or 4 inches may some- 
times be practiced to advantage. Experimental evidence does not 
show it to be generally profitable. Harrowing corn and potatoes 
after planting and until the young plants have attained a height of 
2 or 3 inches is quite generally practiced to advantage. 

It is absolutely essential for the most profitable growth of corn, 
potatoes, the sorghums, and, in fact, all the intertilled crops, that 
sufficient tillage be given to keep the growing crop free from weeds 
until the plants have attained such growth that they will be seriously 
injured by the cultivators or the horses. 


IMPROVING THE PHYSICAL CONDITION OF THE SOIL. 


As has been already shown, accessory tillage for the destruction 
of weeds usually will accomplish all that can be accomplished by 
tillage in keeping the soi in proper physical condition during the 
itervals between plowings. There is, however, one exception, 
namely, the accessory tillage immediately preceding the seeding of 
the crop for the purpose of preparing a suitable seed bed. The 
small-erain crops require a mellow surface and a firm condition of the 
soil below. In order to bring about this condition it is generally 
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necessary to resort to either harrowing or disking, or both. The 
deeper the plowing, the more thorough should this preparation be. 

In the planting of corn, potatoes, and most other intertilled crops 
generally grown in the dry-farming regions, this accessory tillage 
between plowing and planting is not so essential. These crops do 
not require as firm a seed bed as the small grains, and there is also a 
better opportunity for such tillage immediately after the crop has 
been planted. Moreover, it has been found that when the plowing 
has been properly done, better germination and growth are generally 
secured where there is little or no stirring of the soil between plowing 
and planting except such as is necessary for the destruction of weeds. 


REGIONAL ADAPTATION OF CROPS. — 


Spring wheat is adapted to the northern portion of the Great Plains. 
Its growth in North Dakota and Montana has been quite generally 
profitable in all years when seasonal conditions permitted the profit- 
able production of any crop. Spring wheat is adapted, though in a 
somewhat lesser degree, to conditions in western South Dakota, west- 
ern Nebraska, and eastern Colorado. It has not shown itself to be 
adapted to conditions in western Kansas, Oklahoma, Texas, and 
northeastern New Mexico. 

Winter wheat will tend to replace spring wheat where it can be 
successfully grown. It has proved to be adapted to conditions in 
Montana, some parts of South Dakota, Nebraska, Colorado, and the 
major portion of Kansas. In southwestern Kansas and northwestern 
Texas it has not been profitably produced. It has given higher yields 
than spring wheat at Huntley, Belle Fourche, Scottsbluff, North 
Platte, Akron, and Hays. , 

Oats are better adapted to conditions existing in Montana and 
North Dakota than to those of any other sections of the Plains in- 
cluded in these investigations. They have been profitably grown by 
some method at Belle Fourche, Scottsbluff, North Platte, Akron, 
Hays, and Amarillo, but they have shown markedly less adaptation 
to the conditions at these stations than to those farther north. They 
are not at all adapted to conditions such as have existed at Garden 
City and Dalhart. 

Barley, like spring wheat and oats, is better adapted to the northern 
than to the southern portion of the Plains. At North Platte and 
Akron it is less adapted but has been profitably produced. At Belle 
Fourche and Scottsbluff its growth is a questionable practice. In 
most of western Kansas and northwestern Texas its growth should 
be discouraged. 

Corn has been grown at all the field stations in the Plains area. At 
only five stations, Huntley, Dickinson, Scottsbluff, North Platte, and 
Akron, has it shown possibilities for profitable production as a cash 
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grain crop. As a feed crop, which includes the utilization of both 
roughage and grain, it can be profitably grown in all sections north 
of the southern line of Nebraska and in eastern Colorado. In the 
northern portions of western Kansas it will compete with the sorghums 
as a feed crop. South of central Kanass some of the sorghum crops 
have been more profitable than corn. 

Milo and kafir for both grain and feed are well adapted to conditions 
in western Kansas, western Texas, Oklahoma, and eastern New 


Mexico. 
CONCLUSIONS. 


These investigations furnish strong presumptive evidence upon 
which to base the following conclusions: 

(1) When the climatic conditions are as favorable as those often 
experienced in all parts of the Great Plains area on all the types of 
soil represented at the 14 stations, profitable crops can be produced 
by any one of several different cultural methods such as are in com- 
mon use. 

(2) When the climatic conditions are as unfavorable as those often 
experienced in all parts of the Great Plains area on any of the types 
of soil represented, no profitable crop of any kind so far tested can be 
produced by any of the cultural methods that have been under 
investigation. 

(3) Under the normal conditions prevailing in any part of the Great 
Plains for a term of 10 years on any type of soil represented at any of 
the stations, some crops can be produced at a profit when proper 
cultural methods are practiced, provided that the prices of labor and 
of farm produce bear the same relation to each other as those which 
have prevailed there during the last 10 years. 

(4) No single crop tested in these investigations can be raised 
profitably in all parts of the Great Plains area on any type of soil by 
any cultural method so far tested. 

(5) As forage crops of some kind can profitably be grown at al] 
stations, they must occupy an important place in any system of farm- 
ing adapted to the Great Plains. Sufficient live stock must be kept 
to convert these crops into finished products on the farm, and suf- 
ficient forage must be produced and stored during favorable seasons 
to carry the live stock through specially unfavorable seasons. 

(6) Good farming is as essential to success in the Great Plains 
area as elsewhere. Good farming means practicing the best methods 
of producing the largest crops at the lowest relative cost of production 
and leaving the soil in the best condition for the production of subse- 
quent crops. Good farming may involve methods either intensive 
or extensive, either expensive or inexpensive; and it must be practical 
and economical as well as scientific and thorough in order to be good 
farming. It is Just as poor farming to go to too much expense as it 
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is to go to too little expense to accomplish a given result. These 
investigations show that the largest net profits have usually been 
obtained from crops raised by cultural methods involving a low cost 
of production rather than from high yields obtained under methods 
involving a high cost of production. Lessening the cost of production 
without proportionally lessening yields should therefore be given 
first consideration. Jn other words, extensive rather than intensive 
systems of farming should be followed: 

(7) Different types of soil and different Sonuimnon of climatic 
conditions require different cultural methods and different combi- 
nations of crops to produce the most profitable results. 

(8) The personality of the farmer and his family; the size, location, 
soil, and environment of the farm; market facilities ‘and prices; the 
available capital, in cash, labor, or equipment, may any or all be 
determining factors in the problem of Sane dry farming in the 
Great Plains area. 

(9) Dry farming in the Great Plains area, In common with all 
farming, to be atest must be systematized, and in order to 
accomplish this, some definite rotation of crops should be established. 
In planning such a rotation, due consideration should be given to all 
the factors here enumerated, as they apply to each particular farm 
and farmer. With these considerations clearly in mind, it is believed 
that no intelligent farmer will experience any great difficulty in adopt- 
ing a system of crop rotation and farm organization that will be better 
adapted to his conditions than any that could be proposed by anyone 
less familiar with these conditions than is the farmer himself. 
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